The mammary gland has a specific function, namely the secretion of milk. In the process of elaborating this unique fluid, the gland actually manufactures quantities of protein, fat and carbohydrate, as casein, milk fat, and lactose are the specific substances produced. Since these constituents are not found in blood normally, they are assumed to be synthesized by the mammary gland from the glucose, amino acids and the phospholipine brought to it by the blood ( 1 ). My interest in the problem is limited to the carbohydrate metabolism, and this paper deals with the presentation of such data. If, as is generally accepted, the glucose of the blood is the raw material from which lactose is made, the question arises whether there is a quantitative relationship between the two. Can the concentration of the lactose be increased or diminished by altering the glucose concentration of the blood?
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There is considerable evidence obtained from animal experiments that the glucose of the blood is the precursor of the lactose of the milk. There are also on record perfusion experiments on excised mammary tissue of animals which lend support to this view. In addition, there are data derived from experiments which go a step further. These experiments demonstrate that not only is the lactose of the milk synthesized from the blood glucose, but that there is a quantitative relationship between them as regards the concentration and the total quantity produced.
In 1884 Bert (2) removed the mammary glands of goats. These animals were then bred and after parturition a reducing substance was found in the urine. that the glucose content of the perfusing fluid diminished as the breast continued to produce lactose, and furthermore that Ringer's solution alone or with galactose did not result in the formation of lactose. These experiments offer conclusive evidence that the excised mammary glands convert glucose to lactose, and that the more glucose in the perfusing fluid, the greater was the concentration of the lactose produced.
The application of such results to living animals might meet with objections because conditions are much altered, and furthermore the nervous control of the secretory mechanism is removed. It would, therefore, be desirable to produce a hyperglycemia in the living animal and note the resulting concentration of lactose from such a procedure. In the normal living animal Meigs (7) states that the concentration of milk sugar is most constant and is in no way affected by variations in the diet. This statement is not an unexpected finding as it is difficult to produce abnormal elevations in the glucose concentration in the blood of normal animals by increasing the carbohydrate content of the diet. Given, however, a lactating diabetic patient whose blood sugar can be elevated to markedly abnormal levels, or whose blood glucose can also be dropped below the normal concentration, what effect will such procedure have on the lactose concentration of the milk?
In an attempt to answer this question five diabetic lactating mothers were employed. All were about two weeks postpartum. The severity of the diabetes varied but all were controlled without much difficulty while in the hospital. The control of their diabetes was somewhat more difficult while they were cared for in the outpatient department during the antenatal period, but at no time were they serious problems. One of the patients was managed by diet only. The other three required insulin to maintain the urine free from sugar. The maximum amount used in any case was 30 units, the minimum was 15 units. The youngest patient was 30 and the oldest 40 years old. The blood sugar was elevated by the administration of glucose by mouth. All of the patients were given 100 grams of glucose, before breakfast. Blood was drawn before and at Y2, 1, 2, and 3 hours following the ingestion of the glucose. The blood specimens were obtained from the antecubital vein and discharged into tubes containing about 2 mgm. of potassium oxalate for each cubic centimeter of blood. The breast milk was obtained at about the same time intervals by means of a breast pump. The first 2 or 3 cc. of milk collected at the times specified were discarded. The remainder was used for analysis.
In four of the patients, the blood glucose and lactose of the breast milk were studied following the administration of insulin. These patients reported before breakfast at which time a blood and milk sample were obtained. Following this, insulin was administered subcutaneously. The amount given varied in each case and depended on the height of fasting blood sugar. The exact amounts injected are shown in Table II . About 3Y hours later, when symptoms of nervousness, hunger and a feeling of heat became apparent, blood and milk samples were again obtained. It was felt that the clinical manifestations mentioned were early symptoms of a hypoglycemia., During this experimental period none of the patients received any food or fluids.
The glucose of the blood was determined by the colorimetric method of Benedict (8) . The GLUCOSE AND LACTOSE IN DIABETIC WOMEN lactose of the milk was done by the procedure of Owen and Gregg (9) .
From Tables I and II it is obvious that the concentration of the milk sugar in the human lactating diabetic is constant, and is not influenced by the quantity of blood glucose circulating at a given time. This fact is not in accord with Foa's conclusions, but the difference might be easily accounted for by the difference in experimental conditions. The above data are based on results obtained on living diabetic women, while Foa's conclusions were drawn from results of perfusion experiments in which excised breasts of nondiabetic animals were used.
The validity of the foregoing conclusions might also be questioned as far as their applicability to normal non-diabetic women is concerned. The carbohydrate metabolism in the latter is normal, and it may therefore be argued that in healthy non-diabetic women, the lactating breast may vary its lactose concentration with changes in the glu- In other words it converts, at least for the period of its activity, a diabetic into a non-diabetic. That being the case the four diabetic women, to whom insulin was given and whose blood sugar and milk lactose were studied, were for the period of the insulin activity normal, as regards their ability to utilize glucose. The sharp drop in the blood glucose following the administration of insulin support this inference. Yet, in spite of this pronounced fall in the blood glucose, three hours after the patient had received insulin, the concentration of the milk sugar was not lowered. As a matter of fact, it remained remarkably constant even though there was progressively less circulating glucose from which lactose was synthesized. This observation thus reveals that the lactating diabetic woman secretes milk, the lactose content of which does not differ from the normal, and furthermore, the concentration of the lactose is not influenced by variations in the blood glucose.
